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SPAWNING AND LARVAL DEVELOPMENTS OF TWO SPECIES OF
POLYCLAD WORMS, STYLOCHUS IJIMAI YERI & KABURAKI
AND PSEUDOSTYLGCHUS OBSCURUS (STIMPSON)

Han-Choon YANG

1. Stylochus ijimai spawns from May to October with peak spawning from July to September. P.
obscurus spawns from June to October with peak spawning from July to September.

2. S. ijimai spawns approximately 96,000—132,000 eggs by one spawning.

2. Just after spawnings, the eggs of S.ijimai were 102 in diameter, and those of P. obscurus
were 1084,

4, S. ijimai and P. obscurus have simple eggs. S. ijimai develop indirectly having Gbtte larvae,
while P. obscurus develop directly.

5. These two species show very similar patterns of early developments from maturation division
of eggs to the gastrula stage.

6. The zygots of S. ijimai reaches mesentoblast stage 48 hours after fertilization, and Gotte larvae
hatch out 7 days after fertiliztion. The zygots of P. obscurus reaches mesentoblast stage 72 hours after
fertilization, and juveniles hatch out 14 days after fertilization.

7. S. ijimai have 14 days of planktonic larvae stages bearing strong phototacic behavior; P. obscurus
have 7 days of planktonic life without phototacic behavior.

8. Newly hatched larvae of S. ijimaei and P. obscurus are 1384 and 1704 in length respectively.
The early creeping forms of S. ijimai and P. obscurus are 15244 and 1854 in length respectively.

9. In the early creeping stage S. ijimai are characterized by losting processes and flattening of
the body. In tne same stage P. obscurus lost 2 eye-spots in the cerebral area.

10. The early creeping larvae of these two species were found only in mud-flat substrates.

##

T

19704 Bi¥e] S-elviel B & T PRITESA ey @SS %G, Polycladida)s} KBS &S &
RETo A oo EHek SBBINel T MR i x -k

Bre v BRRAA BRRD Gatdd By Stylochus ijimaeid wl Fste] 8Fo] FAAE 2 9luu (B 1973)
o] I FpE L& AL AEStE ML Stylochus ijimaid} Pseudostylochus obscurus F FEIE Sre)rh,

Polycladse] ##:o FRste] & Surface(1907), Kato(1940) %9 HKkay FEMET #FoE-t & o ki
28 HAAE A |ED 2 R} ) EY E, wHEE € HEEENES Hiskgish

* KK G 7B Yeosu Fisheries Junior Technical College.

—_ 7 —



w W %
WH 2 FE

by e BRI WIDY F |TRIAMBANA 19724 5ANE RE 11 Ateld) 108w} kR 10~68
mme] Stylochus ijimai®l (&5 9~36mme| Pseudostylochus obscuruss 100~150F2 % #pdEste] JHIBREES A
st JKiE faIndeS Hgetglch

ENES pHEE R HEBLRRS ALY MbE BEERY T ETARMBAA 19724 6585 9FA
of $R&EK3t FHAs] AT hE 30mmpl B A& ERASAL

PRIPE B [ERE 9end] Apolu] o] 1B W3 k2 dolA RBE piikdte = REC &It stgo
IS FHS Planimeters FH3rsted JIME ‘metgch. 29 m o] B Aboldlol EIIR ¢ 404Fo) =}
ZE KA Yol bl A EERALEY] HEE Wax WRRAKY KRS mANRA fEREsdch fHEN
e K 20.5~27 THIES oM Bk HES 20.5~23.553 ¢},

Blrshde fEE s KES LEC K72 % BE 9el4 EHF 9555 dgis. KiEd EEd e A%
A% BEE A% 2ot A7 A o FAE @olFA & A F s 2 BESshY EESHES HEE #
#shgieh K EECl 2 BEE ¥ mEEOA RET A& 24FHELLLE B BRAA s

R o ER

£ m

b el o] s WES IBEEEN AR A MhIEE o) BIRY AHTLY) Higsd da sk k&
99 A e 2 4 =g EEFT .o RAIE WA A4 Plate I Fig.1, ¥
Plate . Fig.22 zto] s Lo 2w PES Flp@o

= EHA Held B#FLos gl o AR
gl Mol Ak, 4 - ..
BESIEES P. obscurusk MESEA WM i ke )
58 SR, S. ijimait X JURe] o vhels] 47} i ' .
MAR Ak 2e RER 22A mSel MME B gl
Retgom T ORAS WITHOE P S4 wel W .
a3}, wf
S. ijimaiol 1[E &IPS 87,000~141,000%k 0] ¢ i g 2 b
AENE B 30~39mme] AL ¥y 96,0005, 40~ ~
49mme] A .2 104, 000k, 50~6Cmme} A -2 132, 000%; 8 r
224 fhfRel Aol 2 miiel AmAHFie D F ) | .
P obscurus’s Misd BA WBHY EHE T o .
2 GHsA Xgen S djimaidl Mgt BB o} . )
2% Ay e . .
RAIHE %l MIEES MEe S. iimeiz km 2 O - .
18C BE Bl L9 ) 3uldx, P obscurus= KR 20.5C & i
B Se ek, HOhehAl © e Bol T B 2~
3Fatel EEfBe] fAfR= At Notoplana humiliss 3% SF :
R 1~2E%d ES dtychy @ Kato(1940) |
o il Mool 23 ke oo 3 a0 so 60
T WA RER vaw ] 100~150/24) e BODY LENGTH (mm)
o L BBUILASY IRl Gy FUREE ek Fig. 1. Number of eggs spawned by
MBS WEET KBS HLA T EL Fige Stylochus ijimai.

—_— 8 -



\,};L\%l j ] j/}

of 4 Hiz ups} zhe] S ijimai-‘—'« o ESUEZ: SAT A 108 Ty 24 Editlie 7H a4 97 FTh
Apel et P. obscurusi= 6/ Figei A 10H LH7AAR BRI TA FdA 97 iy Aol =k

P. obscurusi} S. ijimai <} “.’% I 7K 23~24C Lh b o i ol Rx e} P oobscurus= S. ijimai
of Mushel JEHEBMIR MBIBFMZL XA 45Eslq 9 %M I Y8 8 okuish B e Frh o9 ks A
P. obscurust RiFEKIRSL 26T iR AR fudizse] Relxlm Yum S. ijimaeits gEKES 26U LR 240 R
2 B el ebrr tiAl Bastm eleh o]l ?: '1 r&@h}?;ﬂf’\ﬂ A Ba, S.ijimaizl P. obscurusicl (KR
ol-e ke < S ijimaie] —Fiyal WITMKS WAE WAKRMEY  FBEHI MRAA o= BEY Aoz A
725 ek,

PEONSET A KR TR whek iEBe) BUES R Sledl P oobscurusy KR 16~17C LAl A
B o] oS Aol B hHe #HAskY B8 st gk Ao weld x, S.ijimeir JKifle] 14~15CTHL
TR AEAEA Kol R RBECE SIS AR AR Al A9 FRRELE A FHJe
pifsted 3 ALz B4 F BT A e KGR 14~160H R e B

)
)
o

N
N
-

WATER TEMR(°C
o0)

N
O
Y

«~-- Pseudostylochus obscurus
| — Stylochus ifimar

!NDIVIDL(\J)AL(%}
O

1 5
w
> 10fF
o
b
o e
© st 7
3 / )
o ) 1 i 4 d i A 5 A A R 3 | . b 3 f 1 -~ L
2 3 1 2 3 1 23 1t 2 3 41 2 3 i 2 34+ 2
MAY JUNE JULY AUG, SER OCT. NOV,

MONTH
Fig. 2. Relation of water temperature and percentage of ovigerous Stylochus ijimai and
Pseudostylochus obscurus at Kamag Yang in 1972.

VHRE

S. ijimairt P. obscurus % E= BT MH—Ulo R BRNIBMAEA &N B IERE RASES
Bhod ATIMGLYT FRRR e Pobse] J1e TR ORiAnge] elelsl vkl ZSehithE HEkEl A el BRIE
22 gHeb, EEREE AleiRe Blkel Aals] Bk O]'“} g} gRgAkel o ol = A A ek, RE-S NS'EP'EZE o8

_ 9 —



% # &
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Table 1. Duration of the cleavage and early development of Stylochus

ijimai and Pseudostylochus obscurus

S. ijimai P. obscurus
Stage — .
Treated Hours after Treated Hours after
temperature( ) spawning temperature() spawning
|
1 st polocyte 20.5 ~ 24.8 | 1 22 ~ 27 1
2 nd polocyte z | 1.5 % 2
|
2 cell 2 6 7 10
1}
36 cell P ; 28 v 48
Division of mesentoblast 2 | 48 7 72
Rotation 2 i 64 » 96
MERE

S. ijimaie BEEBLLE Mesentoblastr} A4 Hglste] piith SHutel v HED Mg A ALY faAC] 4
v m B g2 nilivh wEelAH o] MpREst iRl olHel mEEY HAAE Al deoly K 7Y
BigsEe B A2 BAL B9 EPRY =23 L 1Est “bﬂ" EKPII Fig.7). fre ¢%og A
22 o el = URe BAEsE s IBe WEel A% RS =2 o] gAY RECT A By
1ES) #ifEZeRst RS2 A4ske oo Hfj] 1fE4e gzt = ﬁﬁi Foelst 1E BEAA P
AstA EEH L #EE LAt

FE7L 2O 4E o] #@sh RS HEC 1EY Al Bis L B9 R = BEEs dehdeh(PL
I, Fig.8).¢] A48l Mg Figo] Eelx A pLEnle) & 2~3atel 1m# st o=, & ZEEs 22
st e AL f8o) W ek MLEAC = SRR Bt AW EE A 4T AR TR Gotte gk
o] #LIFF Tk
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LR Yitke 1984279 e (PLT, Fig 9). Biesiicl & B il 99 LA FuBs=A 3ax
Stbke] Wik M oA 3 iPyte]l WepmA IMZsEE o Wolnth o W3 B MeR $49 4 §
Lol AR PEMAE o) U4 RSk = (PLIL Fig.10). ERAEE S Esh gl
RGeS et Ao = RS T AZEEE SA M do} e E olol A R(hataod MRS FA B
9.

T 2T CHAIEE Sl g (kBe 1526019 H(PLY, Fig 1)), FepwsighEe Kol Jitd &
oA Aotz 15H0] fBshe] Frkol 3804 LA A WA E T KE HTE TR wob g4
(P1. 11, ‘Fig. 1).

P. obscurust: FFEMILAR: Mesentoblastz 5] A 1N HUEgEHe] AAA ol kshel o 7 fifke]
Mris] BHSAT 93 3 KHY HEE 93 247 M A2 wehq

Wb fiAe® MEswA 5e R 2m Al E 2 REEE B MmTeR g4k o 49 e
To HIIMKIREl P EEDRE SH el S FUMERTTS ML ohBe) 473 1R WAl LRI SMETh
o) pEbubel E o)A HMZE o2 WFRCHPLIL Figd). mikdge] sgstel bl HEhim g BnKE
o SRS i Fike WAL cleslw WFIEILE WSl fHrkl A e

BEINEE 11He] fEshd RAL AR A7 el H%E TR o Wi el HAHkLR W7
sho] gl Ao molA RWe(PLIIL Fig. 4).

THERZE QeFslel B S, ijimaish o] FRUb SRALAGS FodiehAl AN e L3 wERe 14E=el  ARMsl ol
v, SHLIERS we =] 170se] 9 ch(PL 1L, Fig.5). FMbis 3E=e] BInshel (R S. ijimaish
2 NS AR QT BHRE S MRS MAS TR Gl Sy B SWAken I35
(PL.II, Fig.6).

FRUIS LA RTO] 9o MR Sel b A Bbkel HRFIS Sl ARS8 WA A T whE el 3
OGS B AAAGSE BEST MRdls ke MFEST 9 2R Bt Wi BeHPLILFig D,
o] WO Hael =) 185m0] QT MRS MMAEOE BEHT RS T ikalgch

EARSMES S, ijimaish o) Jats Qi KMl WESIA. FCHAEIEE Beox WA kel
2600RNE AR W AR R B #Fol L E FRASA delal=h(PL 1, Fig. 8),

S. ijimai®} P. obscurus % B Th SHEAIEE Sol7 Gke] [UR AVG B Aol BIRY o) st G F
o A MBS SR AL e dAEH T AR REE BN BRE AT 9 A9 BNY &
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1. 8. ijimai®) EEORMAE SATF WA W0ATHAN LA ZENME TR N4 SIFT AL P obscurus
L 6 TAHNA 108 kA=l EEPEE TATANA QAT Aol gt

2. S. ijimai®] 1] BESFE-L §J 96,000~132,000k0] 3 = Aol 2 A8 EIMko] Rik= witeh

3. PEOpERY Y 3slE S. ijimail 1020) 3L P, obscurusit 108440) 91 =},

4. FPe] RMDAE tArEste] BRTERMIAX S BAEBL S, iimaisl P obscurusst FifRlsr 4 ok

5. S. ijimair} P, obscurus ¥ FE ) =T v} B—Flelx S, ijimai: GOtteghdr o 2 B S 1o P
obscurus’e HIETEEE 3ol

6. FEONERS] BHAIGBREE-LS S ijimai 48MHERA %o Mesentoblastyl ks 2 THurel §bstQ =t P obscurus
= T2 o) Mesentoblasty} = 2 14H 3] fMLsko )

7. S. ijimai®] fbhE-L 148 B BBHE SR o] M Ht BT AMatkol ALt P ebscuruse TH
RS BUHE R4 Ad BbEg ek E gl

8. 8. ijimai®] FHLER g 2ol 1380l EHEREicl = 15200) 7 P. obscurusi= F4 17043} 18540]
=,
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9. [EMAENEE Sl W9 HT B4 S ijimeis ESL BRI Fo]l RFESA 44 BEELR
BRSL A X, P.obscurust: o] WMol MRSl ARRAT Aol A WM wbE Z-9) 20EKe) BIbE o=k
10, EEEREIShEL S, ijimais) P, obscurus % FRiy =% wEel ihal FHAlA = #6E oof,
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EXPLANATION OF PLATES

PLATE [
Fig. 1. Ovary of Stylochus ijimai. 1X
Fig. 2. Eggs of S. ijimai immediately after spawning. 100X
Fig. 3. 2-cell stage. 100X
Fig. 4. 36-cell stage. 100X
Fig. 5. Division of the Mesentoblast cell 100X
Fig. 6. Gastrula stage. 100X
Fig. 7. Two-eye spot stage of embryo 100X
Fig. 8. Gbotte's larva of S. ijimai before hatching. 100X
Fig. 9, Early floéting Gétte’s larva of S. ijimai after hatching. 100X

Fig. 10, Late floating G&tte’s larva of S. ijimai. in bottom 200X
Fig. 11, Early benthic larval stage of S. ijimai. 200X

PLATE [
Fig. 1. Late benthic larval stage of S. ijimai, 15~20 days after hatching. 100X
Fig. 2. Ovary of Pseudostylochus obscurus. 1X
Fig. 3. 2-eye spot stage of embryo. 100X
Fig. 4. Embryonic larva in prior to hatching. 100X
Fig. 5. Floating larva of P. obscurus after hatching. 100X
Fig. 6. Late floating larval stage of P. obscurus. 100X
Fig. 7. Early benthic larval stage of P. obscurus. 200X
Fig. 8 Late benthic larval stage of P. obscurus, 14 days after hatching. 100X

Abqreviations used in the plates

e:eye ep. : egg plate 0: ovary
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